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(54) KOHCTPYKUt/m 3ABOH CKBAXUHbl 
(57) H3o5peTeHne othocmtc* k KOHCTpyt<unw 
CKB3KMHW. Ue/ib - yMeHbiueHne TpyAoeMxo- 
ctw pa6oT. noc/ie 6ypeHM« CKBa*MHbi ao 
KpOB/iw npOAyKTMBHoro o6bexTa 4 cnycxaioT 
3KcnnyaT3UMOHHyio KonoHHy 1 m ueMeHTMpy- 
k)t ee. flanee ocymecTB/iaioT 6ypeHwe npo- 
AyxTMBHoro o6bexTa 4 aoaotom. f\v\aMerp 
KOTOporo MeHbUje BHyrpeHHero A^aMerpa 
3KcnnyaTauM0MM0rt ko/iohhu 1, nocne Mero 
pacuJMp«K)T ee pa3ABW>KMbiMii pacmnpine- 
n«MM. BwnonH«K)T pa60Tbi no uSMepemno 
4>aKTMsecKoro AwaMeipa ciao/ia ocBaacuHu. 
Co6wpaK>T nep<t>opMpoBaMHyio o6caAHyio ko- 
noHHy (flOK) Tpy6 3 M3 Meta/i/ia c naM»ib»o 
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unmiH/\punecKOM (bopMw c H.ipyxoibiM flwa- 

M6TpOM. paBMbIM A^3MeTpy pOCUJUpeH MOfO 
CI BOna CKDOXMHbl. M BHyTpeHHMM flMOMCTpOM 

6onbtue onyTpeHHero A^BMeTpa 3Kcn/iy<iTaun- 
omhoA KonoMHbi. nepeA cnycKOM b CKnaacMiiy 



nOK 3 npiVlOiOT 'J>opMy c noncpcMiiWMii pa3- 
MepaMn. oGecncMiiaaiomnMH cuo6onHbit"i 
CfiyCK oe n iiMicpBan 33/ieramw npoflyKTHDHO- 
ro o6beKTa 4. B 3tom HHTepna/ie (10K 3 Marpe- 

B3KDT AO BOCCTaMOB/ieMim *J>0pMW. 4 ua. 



H3o6peTeHwe othochtcw k Mc<t>Tcra3OA0- 
6biMe n Moxer 6uTb ncno/ib30Bano npn cTpo- 

MTe/lbCTBe CKBdXCHH. 

143BCCTH3 KOHCTpyKUU* 3a60fl CKB3>KHHbl, 

BxniOMatoiuaa axcnnyaTauiiOHHyK) Konoiuty. 
cnymeHHyio ao xpoB/iw npoAyxTUBnoro oGbex- 
T3. noTauHyK) KO/iOHny c ncp4>optipoBa»iHbiMn 
OTaepCTuflMii (lucnflMii). ycTanoB/ienHyio npo- 
TMBnpoAVKTMBHorooObOKTa. npu 3tom napy*- 

HW11 AHOMCTP n0T3UM0M KOnOMHM Menbwe 

AnaMCTpa ctbo/13 CKi*aaci # ribi, a nocneAHnvi 
MeJibiuo aitvTpeHM^ro A^ar-iOTpa 3Kcn/iyaT3- 

IVIOHHOt: KOnOMMbl. 

O-utaKCi a A'3hho;i KOMrrpyKumi 336oa 
onyTpoi!»uiw! A"aM0Tp noTaiiMOM ncp<JiOpnpo- 
aaHMOii Kor*o><Hbi cvtuecTBeHno MCHbuie BiiyT* 
pCH-«jro AHaMGTpa aKcnnyaiannoHHOM 
KC.noHHU, HToonpeAen«eTHU3KyK> npOAYKTMB- 
Hv*Tb cKB93Kitiiu m 33TpyAHH0T ee o6cny>nuBa- 
iuic »• cn.iyaTauuiO 

ilpn nn;i;vuui Ko;u»u*fn r .iro 3330pa Aao/ie- 
iihc 'ia crenKy CKDaxuMti o npQuecce cc 3kc- 
ri^.-a^utu' yMCMbiuoeTCP u co openeHeM 
np;icroonbnaa sona c*caxwHbi paspywaeTca. 
flocr.cAMee tskwc npuBOAvu k paBpyujemiK) 
nciniiMoii KonoHHu 

M3u6onee 6mi3Ka k npeAiaraeMoti kohct- 
py*ui/^ CKoawmibi. 0KniOMa»om3» 3KcnnyaTa- 
4H0HM/O KonoHHy. cnymeMHyK> AO xpofl/iw 
npoAyKTMOHoro o6bexTa, pactuupeHHuti ctbo/i 
ckbdwuuu b MHTepeanc 3a/ieraim» npoAy*- 
TUBnoro oGbCKTa. noTartHyic nep^opupoBan- 
My»o KOnOHHy oocaAHbix TpyO. ycTanonneHHyK) 
npOTno MHTcpoana 3a/ier3nwfl npoAyxTWBHoro 
o6bCKT3. npn 3tom ai* npeAynpexAenwa pa3- 
pytuenuH n/iada K.onbucBOe npocTpaHcroo 3a 
noTdMHOft KonoHHOw Ha6nea»OT rpaanrtHO- 
necnanbiM 4>u/ibTp0M. H3BecTnafl KOMCTpyx- 
uun CKBaxiiMw o6naAaeT cnenyomMMM 

HCA0CT3T K3MM! BUCOK3 TpyAOCMKOCTb pa60T 

no C03AaHMK) rpaBuviHO-necManoro <t>unbTps; 
no Mepe 3KcnnyaTauvin rpafiuviMO-nccManbiwi 

<{>M/?bTp 3aOHB3CTC« W npOAY*™BHOCTb CKB3- 

xMMbi yMenbujneTcn: Ma/iwvi iinaMeTp norafl- 

H OV1 KO/lOHHbl OnpeAC/lACT HH3KyiO 
npOAyKTMBHOCTb CKBaXMHW U 33TpyAH WGT ee 

oScnyxuBaHwe w 3KCnnyaTauu>o. 

Ue/ib n3o6peTeHH3 - yMCMbUjenue ipy/io- 
eMKOCTM paOoTnyBe/iHMOHne npotonoA^iftrtb- 

HOCT,1 CKBajKUHbl. 



yK33aHHaa nenb AOCTuraeicn tgm, mto b 

KOMCTpyKUHH CKB3JKHH b*. BKAlOvaiOmCll 3KC* 

n/iyaTaunoHMyK) KO/iOMHy. cnymeHHyio AO 
KpoBnn npoAyKTHBHoro o6beKTa. paciunpen- 

5 HUM CTBO/l CKB3XHHW B MHTCp03/ie 33ner3HMfl 

npoAy^TMBHoro o6beKTa, nep<t>opMpoBaHHyK) 
KO/iOHny. ycTanoBneHMyK) npoTMB nHTepaa/ia 
3aneraHnn npOAyxmBHoro o6beKT3. nep^opn- 

P0B3HH3W K0/10HH3 o5caAHwx Tpy6 BbinO/lHCHa 
10 H3 MeT3/1/J3 C nSMWTbK). BOCCT3H3B/lMB3K)tAeO 

nepaoHaManbHyio <t>0P M y noc/»e cnyCKS ee b 
nnTepB3/i KpenneHM». npwMeM H3py>KHbm am- 
3Meip nep(J)opnpoBaHHoii ko/iohhw o6c3Ahwx 
Tpy6 nepooH3M3/ibHoti uunwHApuHecKOfi 4>op- 

15 MW pa8eHAM3MeTpyCT0On3CKB3>KHHbl,3BHyT- 

penHMM AnaMCTp 6o/ibiue BHyipeHHero 

AUSMeTpS 3KCnny3T3UMOHHO^ KO/lOHHbl. 

npMHuwn AewiCT8nfl MeTa/ina c naM»TbK) 
3aKnK)HaeTcn b c/ieAyK)iaeM. 
20 M3BecTHO. mto MMe»OTC» Mera/i/iMMecKne 
cnnaBw. y kotopwx Meynpyrue Ae^opMaunw 

nOnHCCTbJO BOCCT3H3BnMB3K>TC« npn CHWTMV1 

narpy3KM n/in Harpesa. T.e. MeTann. M BcnoMw- 
Ha«\ npno6peTaeT npe^cHiOK) ^opMy. 3to ab- 
25 neHue. o6napy>KeHHoe bo mhoi-mx muctwx 
Meian/iax, cn/iaa3x m MeiannnMCCKnx komho- 

3MUH«X. H33blB3eTC» 3<M>eKT0M H3M51TI1 4>0P" 
Mbl. 

H3 4>nr. 1 npeACT3B/ien3 cxeM3rwHecKn 
30 npeA/iarseMan KOHCTpyxuvifl 3b6or ckbsxuhw: 
Ma <t>nr. 2 - cescHwe A-A hs 4>nr. 1; h3 ^nr. 3 - 
Ae$opMupoB3HH3H nepeA cnycxoM b ckbsxm- 
My nOT3t1H3» KOnOHHS: H3 ^nr. 4 - ceMeMwe 6-6 
hs <t>^«". 3 (H3n6onbiuMi?i A^aMeip nonepe^Horo 
35 ce'ieHUH ^e^opMnpoBaHMOM KonoHrw Menb- 
uie BHyTpennero AwaMCTpa 3Kcnny3TauviOM- 

HO* KOAOHHbl). 

KOHCTpyXUMW 3360fl CKBSKMHW BK/llOM3eT 

3Kcn/iyaT3UMOMHyK) xonoHHy 1. pscmnpOMHbivi 

40 CTBO/l 2 CKBaXMHbl B MHTepB3/lC 33neraHMJI 

npoAyxTMBHoro o6bercT3 4 w nep^opuposaM- 
nyK) KO/)OHHy 3 o6c3AHbix Tpy6. 

floc/ie 6ypeHM» CKBa>KUHbi ao kpob/hi npo- 
nyKTHBHoro o6beKT3 4 cnycxsiOT 3KCn/iyaT3- 
45 unoHHyK) Ko/iOMHy 1 w ncMCMTwpyK)i ee. 
flanee ocyinecTB/inioT 6ypCHnc npoAy« T ^oMO- 
ro o6bexT3 4 aohotom. av^3m6tp xoioporo 
MeMbtue BMyTpcMMero A^aMCTpa 3KC»/iyara- 

UMOMMOil K0/10MMW 1. nOC/lC HCro p3CUlUpflK)T 

50 cro p33ABM>;nbiMM paciunpnTen«MH. Bwnon- 
MWfOT pa6orbi no ii3MepCMnio ^axTviMeCKoro 
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/uuiMeTpa ctbo/13 CKna>KMnw. CoGnpafOi nep- 
(J>opnpooaHnyK) c6c.3/lMy»o KcnoHHy 3 Tpy6 H3 
r.ieTan/ia c n3MATbK) unnHHApHnecKow 4>opMw 
c Hapy^HbiM A"3MerpoM, paoHWM AnaMerpy 
pacujupeHMoro CToo/ia CKBa>KHHbi. HepeA cny- 

CKOM Q CK03>KHMy nep<{)0pHp0B3HH0rt KO/lOHHe 

3 npnA^K)T <t>opMy c nonepeMHWMn p33Mep3- 
Mti, o6ecneMviBaK)LuiiMti cdoOoahwm cnycx ee 
d iiHTcpoa/i 3aneraHM5i npOAyKTvinnoro o6be»c- 
Ta 4. C noMOinbK) D/iexTpoHarpeoaTe/ia unvi 
ApyniM nyTGM ocymecTonflK)T HarpeB ciepxH* 
c naMATbK) ao pacMeTHoft TeMnepaTypw. flpu 
3tom dep>KeHb c noMSTbio bocctshsb/wbsct 
ceoK) nepBonaManbiiyK) (J>opMy. 

n p n m e p. BypeHwe noA 3xcn/iy3T3iutOH- 
HyK) KO/iOHHy ao rny6uHU 2000 m ocymecTB/iniOT 
*onoTOM0 215,9 mm. Ha yxa3aHHyto rnyGnHy 
cnycKaK?r 3"cn/iyarauviOHHyio xo/iOHHy M3 
Tpy5 0 168 mm c To/imwHOtf 10 mm m ueMen- 
mpyioT. 3a/ieraK>u(nw n:i>Ke npoAyxTMBHbirt 
oGbCKT pa3GypweaK)T aohotom 0 145 mm ao 
npocKT h(hi r/iy6nnw 2020 m. 3aTeM ctbo/i 

CKB3JKMMW paCUJUpflJOT P33ABUXHUMM p3C~ 

ujiipiirCfifir.u: AO A"3MeTpa 0 250 mm. 1/13 
Meiannac naMaibrO M3roT3BmieaiOT nep<t>opu- 
poaaHHyK) KO/ioni«y ahumom L=22 m m p33Me- 
par.111 di-148 mm. d2=250 mm. KonoHHy 
AC^opMiipyiOT. npnAao noncpeMHOMy npo<i>- 
n/iKD oim na <t>nr. 4 c Man6o/ibiuMM AwaMeTpoM 
ncncpeMMoro ceMeiuia 63= 140 mm. mto o6ecne- 

»M1BaeT KOHbUCBOU 3330p, P3BHW11 4 MM. C 

BuyipeMHtiM AwaMCTpOM 3KcnnyaT3unoHHOii 
ko/iomhw 148 mm m. cneAOBaienbMO. cbo6oa* 
nyK3 TpaHC nopTupOBKy norafiHOfi koaohhw b 
MHTepBan 33/ierannfl npoAY*™Q M oro o6be>(T3. 

CnyCK3K)T Ae^0pMWpOB3HMy»O KO/lOMHy H3 

Ka6one b CKBtiJKimy ao ynopa c cc aa6oeM. 
B>cnK)waKDT cucteMy rvieKTponar pena. floc/ie 
BbiAep>KK:i b TCMCMne onpeAencMHoro BpeMe- 
hh noTatiHa« ko/iohh3 BOCCTSHaBnuBaer cbok) 
nepBOMananbHyK) unmiH;ipiweCKyiO <J>opMy c 

HapyXHbIM AM3MCTPOM 250 MM. 

3KOHOMl1MeCKa» 3:J»'1>CKTWBM0CTb OT BHeA* 

pernio npcnnaraeMnm TexnuM^CKOro peiue- 



HUfl OnpeA6/l»eTC« AOnO/IMMTC/lbMWM acohtom 
CKBaxMHbi. no 4>OpMyne /l»on>on ac6mt ckp,3- 
wwhu Q o6p3THO nponopuuoHane>i nary- 
panbHOMy norapn^My oTHOujeHwvi paA^yca 
5 KOHTypa nwTSHHH (R«) n paA^ycs ckbsmhhw 
(r c ), Ha oCHOBSHMd Mero npon3BOA^TenbHOCTb 
CKBd^cviHbi c yBe/iMHeHHWM paA^ycoM r c1 npn 
npoMMX paBHbix yc/iOBimx onpeAenneTC^ bu- 
paxenneM 

10 
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Qi =Q 



In — 

" R k ' 
In — 



npMHHMaa Rk=200 m. r c =0.145 m, nonyns- 
k>tQi=0.08Q. 

Tskum o6pa30M. AOCTuraeTcw yoenviMeHne 
npoM3BOA^Te/)bHocTn 3a cmct pcann3anMH 
npeAnarseMoro TexHunecKoro peujennq. 

OopMyns M3o6peTeHn« 

KOHCTpyKUMW 3360fl C KB3)KV1HW, BK/lK)M3»0- 

maa 3KcnnyaTaunoHHy»o KO/iOHHy. cnymen- 
Hy»o AO KPOB^^ npoAyxTMBHoro 06bGKTa. 
psciiJMpeMHbiM ctbo/i cKBaKMHbi b MMTepsane 
3aneraHM« npOAyKTMBHoroo6beKTa. ncp^opw- 

pOBSHHyK) KO/IOHHy 06C3AHWX Tpy6. yCT3H0B* 

neHHyio npoTMB MHTepaana 3aneraHMfl 
npoAyxTMBHoro o6bexT3. omMaiomafi- 
c » reM. htj. c ue/ibK) yMeHbtuenua TpyAoeM- 

KOCTM P360T VI yBC/WMCHHW npOH3B0AMTe/lbHC>- 
CTVI CKB3XWHW. nep<J>OpMpOBaHMa« K0/I0MM3 

o6c3ahwx Tpy6 BbinonHeH3 M3 Meian/ia c ns- 

M«TbK). BOCCT3H3B/lMB3K)lUew» nepB0H3M3/lb- 

nyio <J>opMy noc/ie cnycKa b ^Hiepsan 
Kpen/ieHM«. npuseM H3py)KMbiw Anawerp nep- 
4>opMpOB3HHOM kodomhw o6c3AHbix Tpy6 nep- 

4 B0H3M3/1bH0M UM/lUHAP^eCKOM 4>OpMbl paB6H 

AnaMeipy CTeona CKBa>KHHbi, a BHyTpenHMtf 
A^3M6Tp 6o/ibiue BHyTpeHHero AHa^eTpd 3»<c- 
nnySTauwOHHOw ko/iohmw. 
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(Put! 



CocTaonTenb P.An/iaxBepAwes 
PeA3«Top A.Orap TexpeA M.MoprewTa/i Koppeiaop C./lu>KOBa 



33K33 1503 Tupa* noAnucHoe 

BHI/1HHW TocyAapCTBeHHoro KOMweTa no n3o6peTeHn»M w otkpwtmpm npw fKHT CCCP 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 
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Fig. 1 
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and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed weilbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel— sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, &i = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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